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Abstract of JP9020965 

PURPOSE: To provide an Fe-base microcrystalline soft magnetic alloy having excellent magnetic 
permeability and having a higher saturation magnetic flux density than the conventional materials of other 
systems. 

CONSTITUTION: This microcrystalline soft magnetic alloy consists essentially of the crystal phase consisting 
of the Fe bcc crystal grains having <=50nm average diameter and an amorphous phase present in the 
boundary between the bcc crystal grains, and the Curie temp, of the amorphous phase is preferably 
controlled to >=1 10 deg.C or more preferably to >=145 deg.C. 
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I 1 ] ¥^l£*Bg 5 0 n m&.TcO F eOb c 

c8Hkm*h%$>f£ikttt . b c c m&%m%mi.zmE 
[ ii^Ji 2 ] wiaa-!«MHiffi<o4f j. v -as* 5 1 4 

t-rSH^JS 1 llWFeimtft^. 
Fe b B , M y 

fcsELMtt, Ti, Zr, Hf. V, Nb, Ta, M 

o , Wfrt>%&ffifrt>Mtftiti 1 »4fc{i2 wa±<07C 

*T'fcO. »BgJtSr^b, x, y« s 

b=7 5-9 3Wft%. x=0.5M8If%. y=4- 

t -T 4 SftaW 1 SEttO F e £fttiARBM££4. 
(Fe !- a Z a ) b B , M y 

tztzLZit, Ni, Coco3^>l«4feJi2S. MJi N 
Ti, Zr, Hf, V, Nb, Ta, Mo, W£»£>&.g> 

sa»<5>««rftfc i m*t*t 2 sj2Lt*>7c*T» 0 . 

ibS-^^a, b, x, y(i s 

a^O.2, b=7 5 — 9 3JH^%. x=0. 5—1 
%. y=4— 9ffi^%T$>&. 

fc^ft*« 1 IBS^F e £^jMKBttt£&. 
F e b B , M y X t 

^7t'LM(i, Ti, Zr, Hf, V, Nb, Ta, M 

0, W36»^4«»*»^ajf<l3tia4/S«2«J3Ui«07C 
XT* 9, Xt±Cr, Ru. Rh, Ir»^114fc 
ti2«fcU:T*<K fflj&it:£^-fb, x, y, tii. 

b=7 5-9 3W^%, x=0.5~18If%. y=4 — 
9Hf?%. tssSK^TJoS. 

t -r h n im 1 b»*> f e mvmsnmv^, 

(Fe j. a Z a ) b B x My X t 
fcfc'U ZIJNi, CoC03 *>l«4?'i{±2«. MiiT 

1, Zr, Hf, V, Nb, Ta, Mo, W*>£&&P 
frbMiftitz 1 St7t{±2«tLhc7)7t*T'$> 0 . XtiC 

r, Ru, Rh, I r«0a^>l«4JtW2«JjLht07C^ 
T**).. ffljfttfc£iir*-a. b, x, y, tii, 

a^O. 2. b=75-93JS^%. x»0.5-18J(f 
%. y=4~91S^%. tSSflCWCfc*. 

-TSffiPS 1 IE»cO F e MftBttM. 
Fe b B „ M y X' u 

fc/2LM(i % Ti, Zr, Hf, V, Nb, Ta, M 



»T*D, X' liS i , A 1 , Ge, GaOd*>l«£ 
fctt2«J2LLT*9, m&itZm-fb, x, y, uli. 
b=7 5 — 9 3%.?%. x=0. 5— 1 8M^%, y=4 — 
9Jg>^%. ug4M-?%T*l>. 

b •titt&H 1 IB^CO F e 
(Fe i- a Z a ) b B x M , X' u 
tzfzLZlt. Ni, C ocr>o1bim&fzli2n. Mli. 
Ti, Zr, Hf, V, Nb, Ta, Mo, W#>£>5r& 

»*» 6 jWtfftfc l a* rtrli 2 «W±OtcST* 0 . x ' 
(iSi, Al. Ge, GaO?*> 1 StTtJi 2«Ul±T 
£>9, ffl^it^^-Ta, b, x, y, ul±. 
a^O. 2. b=7 5~9 3JS^%. x=0. 5—1 QW.T 
%. y=4-9®7%, u£4irp%T*ft. 

b -f &M *JS 1 f£»cO F e S^ B B H !&figttl^ 
Fe b B , M , X t X' u 

tzfzLMii^ Ti, Zr, Hf, V. Nb, Ta, M 

0 , w A> & -S> Sffr 4 miftifz 1 8*fc,i2«JjLh07E 

mX'*,*). XliCr, Ru, I rtf5d*>ltl*3tt±2« 
JiLL. X' iiSi, Al, Ge, Gai7)^ll^«i 
2SUa±TftO. ffi^lfc^^-rb, x, y, t, u.i, 
b=7 5~9 3f?%, x=0. 5~18Sf%, y=4 — 

[it*js i o ] y&.x'^ti&m&tt-fh z b 
WLt-t&tt&A i ia«coF e amiHHkiKte*. 

(Fe i_ a Z a ) b B, My X t X' u 
Jt^ftZti. Ni, Cot03*>ia4/^(42a, MiiT 

1, Zr, Hf, V, Nb, Ta, Mo, Wi^^SP 
*»4>»Hr*lfc 1 a4feli2«UU:07C«T* K> . X«C 
r, Ru, I r«05*>l«*Jtli2«JjLh. X' ti:S 
i, Al, Ge, Gacoa*>ia*5t«2atUi"Cfc 

0 , a^Jt2r^a, b, x. y, t, ut±, 

agO. 2. b=7 5 — 9 3Mst%. x=0. 5—1 QW^ 

%. y=4-9JS^%, tg5JS^%» ug4JS^%T'S> 

4. 

a t -r s i en « f e stttis ARattt-^. 

F e b B , M y T d 

tztzLMii^ Ti, Zr, Hf, V, Nb, Ta, M 
o , wa»&$rS#a»£>«t«irt: l »4fc«2«JjU:<?D7C 
^ffcOs TliCu, Ag, Au, Pd, PtK*6 
PA^jEJf ix£ 1 St fe{± 2«J3Li:<07C«T* 0 . WL 
JtS:^t"b, x, y, d{±, 

b =7 5-9 3/S^%, x=0. 5—1 8M^%, y=4- 
911^%. dg4.5JIS^%T'$>4„ 

at-fiM^Ja 1 ie»cOF eSSS^ H e B «CJK14^. 
(Fe|.,Z,),B l M,T' 1 
JtAiLZW, Ni. Co«3*>ill;/ili2l, MJi, 
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Ti, Zr. Hf , V, Nb, Ta, Mo, WA^&S 

iicu, as, au, Pd, ptfrt>% zmfrbMim 

b, x, y, e(i. 

asS0.2. b=7 5 — 9 3Wf-%^ x=0.5-18If 

mk-rm^m i iBm<^ f e 

Fe „ B , M y T d X t 

fc*:LM(i. Ti, Zr, Hf, V, Nb, Ta, M 

0 , W4»fe«:4»*»feaif<Xfe 1 «*fc«2«J2U:0)7C 
*-C*0. TliCu, Ag, Au, N i , Pd, Pt*> 

htth wtfrb mtuvfz i nt tzi± 2 ma±co7tmT^ 

9. XtiC r , Ru, Rh, I r(Op% lii«i2l 
J2LtC&9, SUSJfcfc^^, x, y, d, tli. b=7 5 
-9 3If%, x=0. 5-1 8S«, y=4-9If 

(Fe ,., Z a )„ B,M,T' { X, 
fcrtfU ZtiNi, Cocod*>l«^3t{i2«. M(iT 

i, Zr, Hf, V, Nb, Ta, Mo, Wj&>£>&&Sf 
^4>ajf<l/Slfi4/SJi2»Ja±<i07aRT'ft l 9, T' ti 
Cu, Ag, Au, Pd, P tj&^&Sffc&^SftfiTJt: 

1 at £ti 2 am±^7t*-C£> 9. XliCr, Ru, R 

it^r^-fa, b, x, y, e, tti. 

aS0.2, b=7 5 — 9 3JS^%. x=0.5-18g? 
%. y=4-9SW. eS4.5If%. tSSIK^T 
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Fe „ B x M y T d X' u 
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o , wA»&fc4#a»&HHtfi7fc i aistti 2m&±0>7c 

mX'h*). TliCu, Ag, Au, N i . Pd, Pt*> 

0, X' (iS i , A 1 , Ge, Gaco3*>iatfc(i2 
«eLhT-*»3, ««Jt*^b. x, y, d, uli. 
b=75-9 3S^%. x=0. 5— 1 &W.T%. y=4 — 
9Wf-%. dsS4.5M^%. u^AWL^XX'hh. 

imim 1 6 1 <fc*T*s*i*a«*irr«. £ t *m 
mt -rzwum 1 ie»<oF e £tt&jMMg&£&. 

(Fe !_ a Z a ) b B, My T' e X' u 
fcJt'LZli, Ni, Co<Od^l«*fett2a. M(i. 
Ti, Zr, Hf, V, Nb, Ta, Mo, Wj&^&S 
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tzin&tz\±2mxk<?>7mx°h*) . x* asi, a 



1, Ge, Ga<Od^ia*fctt2WaJtT*'3. liJfi 
JtSr^rfa, b, x, y, e, uti. 

aS0.2. b=7 5 — 9 3M^%. x=0. 5— 1 8®^ 
%. y=4-9J£?%. e^4.5If%. u=£4JEWC 

«fc-*4W#JH 1 iaS?)F eStttSARSS-^. 

Fe b B,M y T d X t X' u 

fcit'LMti, Ti, Zr, Hf, V, Nb, Ta, M 

0, WfrbK&m^Mlftit: 1 m£tzte2ma±.n7t 

mXhK). TtiCu, Ag, Au, Ni, Pd, Pt#> 

h%hmfrhmitu-z 1 mitzii2m£Lt<07tmx$> 

9. XfiCr, Ru, I r0>3fcl«4fcti2«Ja±» 
X' (iS i , A 1 , Ge, Ga<7)5*>l«£*:{±2ai^ 
±X-h<0. mmtZ*i-b, x, y, d, t, uti. 
b=7 5 — 9 3JS^%, x=0. 5— 1 8If%, y = 4 — 
9J®^%. dsS4.5H^%. tS5J!S^%. uS4JSf% 

[missis] iteST^^iaja^^ici:*^ 
-r iSMtfl 1 f e mtmsmwit^. 

(Fe i- a Z a ) b B, M y T' e X t X' u 
fcfc'LZti. Ni, Co»^ll^li2l, MtiT 

1, Zr, Hf , V, Nb, Ta, Mo, W*>£>3r&ffif 
*»4.atf<lfcl«*fc«2«3Lh<D7aR-Cft l 9, T' t± 
Cu, Ag, Au, Pd, Ptfrt>%&mi)*t>M£tlfc 
l«4fc(4 2aJ2U:<07HRT&"3» X(iCr, Ru, I 
rCOd*>ltt^7 , iti2aULh. X' {iS i , A 1 , G 

e , G a <T> 0 *> 1 mt tito 2 WXL"Ct) 0 , ffl^JtSr^ 
•fa, b, x, y, e, t, uti. 

aS0.2» b=7 5-9 3^%, x=0.5~18Sf 
%. y=4-91f%, eS4.5M^%. tS 5iS^%. 
uS4M^%T*«>-l.. 

[is^ia 1 9 ] Kraaijautta*. t= o . 2-4 . sua* 
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mm skGiii, ^#$> o , m )XMutt«ns«ff 

ColO^M^Il «3S»mtt£t±«*x4*><9<0, 
fl&IUSXffiJfttf lOkGgSt =H-#"C* 4 . F 

eafeaamMteaMu mns3mjiw ( K< . i 5 k g* 

t4=$r<, *fc**»^K0M^fc4. JjLhcOCli:*^fi!*co 

£fnssi*jg t mttzwm^mi * mm- 

[0004] Z.cr>± 3*W«*»fe*fKB#6tt. I9IE<0 
*e£»8W-4*«tt££i: LT, UW2-2 3 0 1 
3 5f <WRH 1 4-333 546*) . *#$W3-2 2 
7 9 1* 5-93 249f) , *#Si¥3-7 8 

6 1 3* (WPHP6-1 5824 1*) , Wff3-7 
86 14* (#If6-128704^) . Wi*¥5- 
1 90 674* (WHPF6-3 2 24 7 2*) $r£ftf>W 
fHMUCiS . {HMMfiTttft Lfc Fe-B-M ( = 
Ti, Zr, Hf, Nb, V, Ta, Mo.W) 3k<r&$ 

fcffi 4 ^(i . ^Hffffl i: SNPSrtSAffi * fiflE S t 

o . ft»*«cs8sw«fe t «v xmsmamve. t mm 

h<r>z&h z t 4 i t &mi htz . 

[0005] *^(4BylB*ffi {cft*-r*$*utt><o-c 

[00 0 6] 

Fe<0bccttftffo&»&$:4l&AIBi:. bccSMW 
ttlMcDPtt 4*MfcfMMnitf> 2 ffl t -T 4 tttSA 

mmi$±x-h -> x . «i3&-!MMWffl^# * u -as 

2r 1 1 0°ClXti: LfcfcOTfc*. 

[0007] ts«« 3 iaa»c7)^{4 Htrieise^M^^-4 



Fe b B , M y 

tztlLMli. Ti, Zr, Hf, V, Nb, Ta, M 

o , vrfrt>*Sfttpe>W£ttiz. l aafctt 2 ami^jc 
SrCfc 9, ffllSJtSrS-tb. x, y(4. b=7 5~9 3JB^ 
%. x=0. 5 — 1 8117%, y=4 — 9JH^%T'$>4, 
IS««4IB«c^Hj(4fnBiRjS^S^-rsfci6C. <X5t 
T-*§ii4fflj£5:3i-f 4 *>tf)TS>4. 
(Fe ,. a Z a ) b B x M y 
fcrtfLZte, Ni, Co«03*>l«^^«i282-^L. 
ffl)Ctt5r*-ta, b, x, y(4. aS0.2. b=75-93 
1%=?%, x=0. 5 — 1 y=4~~9m=?%X't> 
4. 

[0008] lt*3S 5 gEtt^ftttfflKllS 

&*T*Sil4llj£*tf'*-4k0>T'2b4. 
Fe b B,M y X t 

fcfc'LXttCr, Ru, Rh, I r<7)d *> 1 «*^42 
aiXh-C'J) 0 . fflfi!Ut€r^:-rb, x, y, t(4, b=7 5- 
9 3ffi^%, x=0. 5~1 8JS^%. y=4~9I : r 

%. ts5M^%T-j>4. ft^6is«^Bfl(4Bfrieii 

Xhh* 

(Fe i- a Z a )i, B, M y X t 
Jt^ft. iffij£Jt£^f:-ra, b, x, y, t(4, aS 0 . 2 . b= 
7 5~9 3JGI^%. x=0. 5—1 SW?%. y=4 — 9 
JS^%. tg5M^%T'*4. 

[0009] ma%7im<r>w*mmmm*fmt& 

tzMz. Ki£X^iiKh®m.*-%-?Z>l><r>X foh, 
Fe b B , M y X' u 

^*UX'(4Si, Al, Ge, GatO^*, l«i/i(4 
2SW±T-$>0. ffi^Jt^^-fb, x, y, u(i. b=7 5 
— 9 3^%. x=0.5~18Hf% > y=4~9J®^ 
%. uS4)S^%T'$)4. lf*3a8ie«c^BJ{±BljlSM 
H^^-tftfeftfc, iterc^§rt.4fflj££*t- 4 1<7) 
T*4. 

(Fe 1 - a Z a ) b B I M y X' u 
fc«Ltt«Jt**fa, b, x, y, u(4, aS0.2, b=7 
5~9 3IS^%. x=0.5~18If%, y = 4 — 911 
u<AW^%X'fo&. 

[ooio] nim9tm<r)W%itmmm*fmtz> 

tztbiz. Ki%X'^Khm&^hi><?>Tfo&> 
Fe b B , M , X , X' , 

tzt£L®&itZ^-tb, x, y, t, ut4. b=7 5~93JS 
x=0. 5 — 1 8WL=?%. y=4-9^%. tS 5 
uS4JKT%-C£>4. If*^l 0Ett<O»HH{4 
Btfieig®&W^^-47 , i«6C ^T'^$ix4ffl^^*-r 
4 1 COT'S) 4. 

(Fe !- a Z a ) b B , M y X t X' u 
fcflfUHjSJfcfcSS-f-a, b, x, y, t, uti, aS0.2,b 
= 7 5-9 3M^%, x=0.5-18ISf%. y=4 — 
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cooii] m$b 1 1 imnftmmuwimzMm- 

Fe b B,M y T d 

fc/iLTJi. Cu, Ag, Au, Pd, Ptfrt>%&ffi 

Sr^-fb. x. y. d(±. b=7 5 — 9 31^%. x=0.5 
~18J@C^%. y=4-9Kf%, d^4.5^%T-J> 

(Fe !_ a Z a ) „ B , M , T' , 
TtrtfLT' ti. Cu, Ag, Au, Pd, PtA^^I, 

i mttzit 2 mxt^jtrnxh o . 

it^^t-a, b, x, y, eii. aSO. 2. b=7 5—9 3H 
x=0.5-18ff%, y=4-9If%. eg 

[0012] mtm 1 3fBKo^Hj(±friesii^»^t- 

Fe b B,M y T d X t 

*:^LIlJ^£*-fb, x, y, d, tii. b=7 5-9 3)g 

x=0. 5-1 8JS^%. y=4-9If%. dsS 
4. 5J5R^%. t£ 5/g^%-C£>&. M$£l 4fB«Sc7)% 

(Fe i- a Z a ) b B, M y T' e X t 
ftfc'U ffi^JtSr^-Ta, b. x, y, e, ttt, aS0.2, 
b=7 5-9 3JTP%. x=0.5~18If%, y=4~ 
9Sf%. e^4.5If%, tS5M^%T*S. 

[0013] l 5fStto^HJ{imrieiili&ftl^i- 

Fe b B,MyT <f X' u 

tzfdLmmtZ^-tb, x, y, d, uU:. b=7 5~~9 3M 
=?■%, x=0.5~18If%, y=4~9fif%, dg 
4. 5J£^%. M*39l 6ffittcoS6 

(Fe i- a Z a ) b B, M y T' e X' u 
JtJt'Lfflfiitlt^-ra, b, x, y, e, u{±. aS0.2, b 
= 7 5 — 9 3Wcf-%* x=0. 5 — 1 8S^%. y=4~ 
9If%, eS4.5If%, uS4fflCP%T**. 

[00143 msg 1 7imn%mmtmm.*ffim- 

itiibiz. d&X'mZtiZ>m&Ltt-fZ>h<r)Xfo& . 
Fe b B , M y T „ X t X' „ 
fcfcfLffljaUfcfcijrtb, x, y, d, t, u«;. b=7 5~9 
3^-?%. x = 0.5-18Rf%. y=4 — 9<Ml=-%. d 
£4. 511^%. t£5M?%. u^H^T&S. W 

(Fe !- a Z a ) b B x MyT' e X t X' u 
fc*£L«flKJfc£iir*-a, b, x, y, e, t, uti. aSO. 



2, b=7 5~9 3H : F%. x=0.5-18gf%, y= 
4~9JK^%. eS4.5K^%, tS5Jg>^%. uS4I 
=f-%X-*>h. 

[0015] sw<js 1 9 8Btt<of6wa«rKaiH 

*fctf>£, »#E4, 5,8. 9. 12. 13. 16. 
1 7<0^-fj*u6»teffitt<OttJSitt*. t= 0. 2~4 . 5JK 

f)ie»SSr»^-ri»Jt* , )t. BUieMSr. Zr, Hf , N 
b<7)3*>, 1 8*fctt 2mXk£&ts£ 0 Lfzh^X' 
#>•§>. 

[00 16] 

[flsjfl] *»MKffi&-^ti. ¥^£ B a H «W2 5 0nmJ.;l 
T<^)F e^mSB^rb c cttfte*»^> s Sr*ISAffi4:, b c 

c m^<n*m^tth%im*¥*wfo<7) 2 mzufot 
■t h ffl.m&m.miiiti&x'b -> x . mwm-ft&wfon* 

a U-il**r 1 1 OTJHJifcrf- S i t J; 0 . flSsfcOffi 
<05R<Ott8BEtt»Weii»6n«rV *e&DBDI£&l&&3r 

jl U -as?: 14 5 •CliLhi: -TS £ t T . MK^iS 

^mmm®mimLt:±x'ftmt®£ o *>sv^«t 

[ 0 0 1 7 ] ^coj; o S^^WufclWK 
StttttSrijrfJiafc LT. MUFeiOM^bcc 

T«HE»Nftt**ftS-li-4«(HO 1 of* 4 t S*vO* 
fc& B B B smM*tia s ¥%ft£ ft. ^#HtOl3 B B B 685yi# 
< tS^rSfcft-CfcS b&z. hixh . - 
*«B^#^tt, S-^)f^ B 3 B ®ffl*^fiSmiftt^a«3' 
m«ilfc:ov^rW3£**iafc«S*. ^ B B B JSmS*tt«¥ 

%&-tz>ttuz^ mmmftzmws-f&ztx'zco* 
*u i ox:];xkiz%:&j;o%$mm : S:mt. 

-zSJS^l 1 0-CJa±T#>&3r£>(£. iSv^JSWf^, 
ix, ^fa'J-M^i l ox:fcTE*&*rtiSi«fflt 

mtfnt>tl%\>\ i<7)^ri , J-?SJK5rl 4 5 0 CW 

±fc-t* i t xm^mmmzmmizwh z t ttxz h x 
[0018] wt. *miiz^xmizmmizW9i-? 

Z<7)&mcO'J?%< ti>5 0%O±tiK ¥^M B B B ^@5 0 
nmOTW^A^BIJi ( b ceil) . =fc L< 
(i¥^a B B f4@3 0 nmMTWfob&JffimeMfflZm 

gkm^tc&mikttt . %<?>®.ft\,zftiEtz>®.!8.itik9. 

mtZlLtobLXZ&mtZ&th. WTOkT 

#fflja«H<^Aci3 v^t . ^^ B a B «fflodf a y -a 

Jg(Tc)(i. HO'CiiJLh. ff*t<ttl 4 5"CJiLb 
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[0019] m&-&&cr>m i ntmmt IT. F e b 

B , M y%&&f$jKT'5jk$tl. M(d. Ti, Zr. H 
f, V, Nb, Ta, Mo, Wfr$>%&m*t>m$tl*: 

i a* !t(42Sja±<07cs-c*> •) . «wttt*^tb. x. 

ytt, b=7 5-9 3JK^%, x= 0 . 5- 1 8J^P%, y 

i . 5Tja±<^»««iscBaf**»*/£ftctt i on^ 

%VXTT'h%Z t BI*>' 10-18^ 

SES* fcffiiST** h <T>T\ 10-18 S^%cOfEH I 

[0 0 2 0] mtt&e>m2<7m&MkLT. (Fe 
!- a Z a ) b B , M y &£fflJ&5$-C*£*u zti. N 

i, Co<0d-fel«*^{±2«. fflBSUt^-fa, b, 
x, yii. ago. 2, b= 7 5 — 9 3J§(-?%, x=0.5 — 

Fe b B,M y X t 3r.Sfflj£5t-C*3*U XJiC 
r. Ru, Rh, I rCOo-h ia*fc«2«UU:T* 

0. fflfiStitSr^b, x, y, t(±. b=7 5-9 

%. x=0. 5 — 1 8^%, y=4-9Sf%, 5JK 

^A<O»4<Offl«0!i:UT, (Fe ,.. Z ,) b B x 
M y X t sSr4«flfc*TSS<t. ffl^Jt^S-Ta, b, x, 
y, zJi, a^O.2, b=7 5~9 3^%, x=0. 5 — 
18M^%. y=4-9ig^%, t£5ffiFf%tf>H«*» 

[0021] ffl&&±<ffi5<7Ml8Mb LT, F e „ 
B , M , X' u $r4ttJfc£T^3*U X- <±S i , A 

1, Ge, Ga<7)^^l84^ii2«m±-rj>9. 
Jt£^-Tb, x, y, ute. b=7 5 — 9 3JS^%. x=0. 
5— 1 SWF?%. y=4— 9^%. u^4Jl^%coB8^ 

<7)*&j£fiaJiLT. (Fe Z a ) b B „ M y X' u 
%&i&f83!iTfikZiX. mtifc£*i~z, b, x, y, ut± s a 
SO. 2. b=7 5-9 3gf%. x=0.5-18Sf 
%. y=4-9If%, uS4S^%?)Mffi£}?!J5.-f£i> 
«o«-fflv>S£i:j&*T*ft. ffie-^0^70ffl^fcL 

"C, Fe b B, M y X t X' u 3r3>i!Ufci$f*3 
tl. 'M&mt&Ftb, x, y, t, uj± s b=7 5-9 3J®^ 
%. x=0. 5 — 1 81?%, y=4 — 9J!S7%. t= 5JS 

[0022] ffie^^8<7)fflB!c^Jfc LT . (Fe 
i- a Z a ) b B g My X t X' u %&tim&X'7jiZ 
tl. ffl)£Jt£?jcfa, b, x. y, t, u(i, aS0.2, b= 
75 — 93^%. x=0. 5— 1 8Mrf-%. y=4 — 9 
IfX. t^5MT%. ug41K : F%<0Wffi*»J£-rftt 



t, Fe b B , M , T d^Sffififc^-C^SfU 
it£^b, x, y, dt± % b=7 5 — 9 3iS^%. x=0. 
5-18JE^%, y=4-9fif%. dS4 . 5W^%(0 

^1 0<oa«Mk LT, (Fe ,. a Z b B , M y 
T' & ts:hm&T'^tl, ffl^Jt^^-Ta. b, x, y, 
e«i. aS0.2, b=7 5 — 9 3JS^%. x=0.5-18 
JK?K, y=4-9If%. eS4. 5^%<7)M^$rSI 

[0023] BUlE^Omi 1 Offijfctfljfc fC. F e „ 
B „ M y T „ X t «:4tt«3«"C3S$iX, ifii£Jt£^ 
■Tb, x, y, d, tti, b= 7 5 — 9 3WFF%. x= 0 . 5 — 
1 8^%, y=4-9J^%. dS4. 5J^%. t=5 

E^A«»1 2<0«««i:LT, (Fe Z a ) b 
B , M y T' e X t %:&mffc£T°niZtl. ffil^JtSr^ 
-fa, b, x, y, e, tl±, aS0.2. b=7 5 — 9 3MiF 
x=0. 5-1 8J!S^%. y=4-9If%« eS4. 

£ fc h . BUlB-g-^om 1 3 rafflRtWi: U, Fe 
bB,M y T d X' u 3r6«jK#C*3il. fflfiKJt 
f-^-rb, x, y, d, u{i s b=7 5-9 3Sf%. x=0. 
5-1 8%;=?%. y=4~9If%. dS4. 5H^%. u 
S4M^-%<^ISI^fr}||JE-ri»t^2rfflV->S£f:^T§ 

[0024] UE^A<oaSl 4£0ffi^Jt LT, (Fe 
Z a ) b B „ M y T' e X' U ^r^.ffl^;-C'^$ 
iX. ffl^JtSr^-fa, b, x, y, e, u{i x aS0.2. b = 
7 5 — 9 3lg^-%. x=0. 5—1 8jS^F%. y=4 — 9 

mt LT, FebB.M.T.XtX' u ^r^»ffl(St 
^T'^StL, ®.mkZ^-fr, x, y, d, t, u(±, b=7 
5-93JS^%, x=0. 5—1 8H^%. y=4 — 9JS 
=f-%. d = 4.5JS^%. tS5M^%. uS4If%Ol 

1 60fflj«^Ji:LT, (Fe 1 . a Z a ) b B 1 M y 
T',X t X' u tc&m&tT'^tl, «BUt**"Ta, 
b, x, y. e, t, ufi. agO. 2. b=7 5 — 9 3^ 

x=0. 5-18If% ( y=4 — 9W.=F%. e=4. 
5«^%. tg5S^%. uS4!S^%<75ra^«r)1}J£t-S 

[0025] fffa#ffij£fflO^&lCi5VvC. 7U*XOffi 
fi&Jt Sr^-T t * 0 . 2 -4 . 5 JSi^%<DtSffl t "f * £ k 

tUZr, Hf, Nb<7)a*>. ia^3t{4 2ak^--i> 

[0026] mm&Ltimzttz<£&£wm.-t&i<z 
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#T'£4. Zem&ZftttWf. »#K*fU 5 00 

^7oo°cxiiimiKmzttmi-&fmm$:t£f. z<d 
mmiz x Ktftgkmttnwzmmg'Bmmiii tx*%. 

[0027] mu&mf$.m<nm&&&&izi5^x . ma 

cr>®3Lt-?h Z b tmt Lv^4„ mtm&cvUri&lzii 
B#£>«JD$ftT^4. BWi. RSBttt^^AK 

mzmzwzmttii^mfc^&zmtt&w&tffo 

[00 28]**. a-FetSUZr, HflilJ!: 

B^t-r^^t-e. zrkHfzmmizmmzit. z 

HSSKhHrffcU {ISW^ffltLT^ai^^CfC. # 
8ffi£/KKT*£4. 4fc, SS^ffl^WtB^^ 

Hf, Nbtg<7)M7€mzw\m-?&ztx\ wm.*&*£it 

4„ ±-otFe-Zr (Hf ) S^tBSriWI. 
ZbWW£b%&. 

[0029] BnmaM.ivk-tW. 0 . 5IfX*TS 

M^jWtfcfuflrv*. BO®)n4£*-fX#l 8 

M^%£i@;t.4i:. B-Mlfcit/Fe-B^CiSV^, 
5 £ t Tiff fctJ-f 4 WS B B »fiWftli B B a E!fi5: 3 0 n m 

[0030] mam i-ssi6 ow<o«c«tt^Aco*a« 

sSfctswC. ^MHM*»^<-r4fcAt:«, ^b b bS 
B&mcoWiziS^Z r , Hf, Nb<ovvfft.#>3r-a-tf ( r 

i«L<, Zr, Hf, Nbti-£ft<i>c7)-gB£f|!!0 
4A~6Ai£7CfS5<05*>. Ti, V, Ta, Mo, W(0 

[0031] *m*?)fflmi?&izi3^x. Mima, 
immm^mmxh*). Mjcmcommi. umm^ 

t>tl%\>\ Fe-Hf-B^^, H 



f = 5m?%x'<?>¥&>miknmz 1 3 n mTfti^ts 

UHf = 3 KWeii 39nmt &*rffct4 . Mjufg 
<r>m\&**tW9Mrf-%*mt%t , M-BjRifctt 
F e -M»Ofli^ft04l£«ia|3&i** < * 0 . 

U J^<33T#^fcflia:**£i:#raii:$r*. J; 

[0 0 3 2] fW£»2. 4, 6. 8. 10. 12. 1 
4. 1 6<0«U5«t»tt-^Offl«*fc:i3V^T, Fe, C 
o , N i ti:^7t*^asJnMSr^-r b«7)ffl«i. 9 3Kf 

m^mzx ^ffiiffljfH £ t tfmmtz* o . z 

%0±X'h 4 Z b ft X Off 4 U ^O-Cb<0«8H* 7 5- 
9 3M?X2:t^:. 

[0033] frie^anTCScO^T'fc N btMoli, M 

m&mzmitL-rt>^hv>x'hz>. x-ox. z 
ti^coTcmzmnLx^&igrsit. m&^mm^X'^ 

ffilzWmi-ZZbtfX'Z, ifc, ttft3Ahtf>flBrt>* 

[ 0 0 3 4 ] UJLh. *jfcWtcffi*«0Btt^7C*cD«Jit 
SreS[#-r-I.^WC. Cr, Ru, Rh, Ir^rt'OS^: 
5W^%X y )^< b . fi&SW^SO^L* 5 

t. Si, Al, Ge, GaOdfel«4fe«2«JJUi 
2r4^%J^T-ir*-r4£i:* i #t tV\ £it6li#A 
S7C3gi:LT»l^ii4t<?DT'*>4*«. 
^-C«±£il^c0^JS7C^F e 2r±fig^-t -T4 b c c 

mtf4w^%£M£&bwmtf±%<%&i)\ mmsi 
[0035] mttftmzts^xix. •ma-t&TtmTb 

LT. Cu, Ag, Au, Pd, P tiOiat7t{±2S 
5M J f 1 %OT^-*$1i-4£i:* < T#4. .lit 

<!>^7E3R^aanit: J: 0 . mmftmwmztL&mmiz 

lzX*)MfcLtzbZ*>. ±MCu, Ag*f<7)7iM&ma 
Ufctt JMkiBKti . ^.Ja v ^^CJt^T vffl 
JJtC* 4 £ k mm^txfz . £ ii«ffiB7cS<0^iID(c J: 



(8) 



«§H¥9-20 96 5 



ffijws JHt-r *»«tets*ft L*t\ miw* 
coo36] ttz. mz. a* 

e, P r, Nd, Pm, Sm, 



Eu, Gd, 
L u , Z n , 
B i , S e , 



L a , 
Tb , 
Cd, 
Te , 



C 
D 
I 
L 



y, Ho, E r , Tm. Yb. 
n, Sn, Pb, As. Sb, 
i, Be, Mg, Ca, Sr, B a 3?<7)7C* Srfc&JlTfft 

ft. 

[0037] mrieffiBgcoicme-^^Ji, i . 3~i . i t 



U*»t> 10 0 0 ommxk<v&\.^m®&t:7r:i-i><ot% 

ft. 4fc. MtJ:oTliSI$tUlkHzt30 

ooo~8 0ooo 05ftfufe«*»* ; 1 a*-t-£ ft . 

[0 038] 

#Wc^4 7 0~6 5 0°CT"1 

««»tt^AKS*». zixhnfm&^MmvmR 

^MH(ffltf3#AU-IB* (Tc) fcaB*/z' (lkH 
z ) fcg£ftH85f[»£ ( B s ) -eixA>cOiKm 

KStt. Jfi'J-aS* 5 14 5*C£TEIftWiB"C&ft. 
[0039] 
[«1 ] 







TcCC) 


fi' 1kHz 


Bs(T) 


F eaoZ r 7 B 3 


500 


7 7* 


2600 


1.44 


F esiZ r 7 B 2 




470 


71* 


2800 


0.30 




560 


182 


20000 


1.52 


F ee8.6&Coi.36Z r 7B3 


480 


12 7* 


2700 


1.32 




500 


149 


16000 


1.48 


F eaeHf 7B4 


500 


94* 


6000 


1.10 


F ee4Nb 7 Bs 




500 


10 0* 


200 


1,11 




550 


14 0* 


1400 


1.27 




600 


145 


9600 


1.44 




650 


151 


26000 


1.49 


F e»3NbvBaGai 


500 


10 7* 


2900 


1.12 




550 


162 


23000 


1.39 




600 


167 


36000 


1.49 


F eaaNbyBaGei 




500 


10 5* 


1400 


1.07 




600 


174 


21000 


1.43 


F eaaNbrBsNii 


500 


12 9* 


700 


1.00 




600 


146 


18000 


1.43 


F esaNb-zBaAli 


500 


115* 


200 


0.87 




600 


153 


13000 


1.40 


F ea*Nb 3 . 5 Z ra.sBaCui 


500 


174 


70000 


1.33 




550 


214 


80000 


1.43 


F e73.eS i i3.&B9Nb 3 Cui 


500 


355 


23000 


1.16 




570 


361 


75000 


1.24 



[0040] file* 1 <a#Smfcfe ft * 
'J-i&Jg (Tc)li, JSlTi=fHW-6*ife'C»gtfe. 
*»9§££<o«fl: (<?)«, 0 = cf am • w„ + <? bcc • 
W 5co (ZZXo am ta bcc ii, *tl?tl4Hkfmb b c 
c*Sfiffl«0»fe£. 4fc« W a ,tW bcc li, *tl*tvfr 

&mt b c c u-a**. > izm. 

mmtfm&tix^zw. o aa t 0 bcc izttLxami> 

fit) constant couplingjfrfKS'iflfL^. dOifr 
{BUCffl V^ftftcritical exponent ( /9 ) {i^HSttg* 

*y-iaKmTc«. <? ain oc (Tc-T)»-5t^ 

0. jaajflSr-fli-fixtf. <r am 2 °c (Tc-T) fc^o. 



*ifc#ss«*>BMfc ( <* ) timmmmm (vsm) 
tiokoe i^aweaje l , mtcr>&g.mmz 0 . 

17K/3 L%Wt>n&'PT1Si!l&Lfz . 0 1 «±F 

*=88. 65 ^ "1. 35 i 7 

4 8 orf^asimfc 5 0 o°cm*mffl®cr>zti?tL<n 
mtt (<*) -mLmm&Ft. act* ztihcomi^ 

(o 2 ) HUEAtt&K-*-. *LT, H2<offlMfc<0 2* 

*^*a'J-SJ£ (Tc) &-&b&ztt/ s T$&. % 
tJ, i<0^Jfffi«. R»S H B B ffli:^^B«ffl^2ffl*^=5r 
ft-^c^tft^faHffl?)* a ij -iaJKi^AS^rffifc 

LTSi>^<a^> tifz^^mX'h ft . C^Wftfc: 
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[004 13 *1 fc*t1S**»6W^*»*J: =*f a 
•J Hftflttf 14 5 UlhcoMflCA o T (i . ajR(c*»*» 
*> £>-f , 9 6 0 0 &±co& v )jffi8ftu ' <j> . 3r 
fc. flrtc. #jiU-jBK14 5X;^*<tti6KiRC 
t5V->T(i, FeZrBl FeCoZrBl, FeHf 
B^. FeNbBS, FeNbBGal, FeNbBG 
e*. FeNbBNil^ F e N b B A 1 j&OWf ix<7) 

jfi-rt 2 o o o o mkh h v mztmLtn^ ^mmmtf 

mt>tl&» FeNbZrBCuIibS^iFeS 
i BNbCulCfcV^li, ^MWfflcO^jLU-iaK** 

n^bo&igmiz'&bti. m®.mx*7 ooo o-s o o 

[ 0 0 4 2 ] <wc. ^ l t*-«n<#6<TJt#KSoa 

a'J-iaS* ! 14 0°C2rSxT 1 4 

* * 'J -iB*** 1 1 OXUJUiTft l>£fc jMftfiflfe&g-C 
S> 0 , L<(il45 xaa±T* 6 i k #<£ST' 

«™a*t (TEM)|»KJ:9. Fe «WWS H B B fi« 
[0043] 

fig 5 0 nmJTROFeOb c c tgftffl 



jtffi<7)* a 'J-agSr 1 1 O'CfcLLi L£<7rC\ ftvttl 

**. ifc, *jLU-ilK*14 5'C£U:fc:'t4=Cr4> 
if, W^tt«H8JR*K**r*±fc:, 1 0 0 0 Offitm 

±.<nmiKmwmzmmi l zttz> mm.^ *nz> z t 
[0044] mz. *»>HK«*w»tt^Aii» a*^> 

ffl^O^O^J:b<7)t^T'^^ B tT''ft , 9, Fe „ 
B „ M y 3%, (Fe Z a ) b B, M y l Fe 
b B , M y X (Fe !- a Z a ) b B j M y 

X t 3%. Fe „ B , M ,X' (Pe j., Z a ) 

b B , M y X' u 3%. Fe b B , M y X t X" 

(Fe !. a Z a ) b B , M y X t X' U 3L 

Fe b B t M y T (Fe !. a Z a ) b B , M 

y T' Fe b B „ M y T d X t Jk. (Fe 

,., Z a ) b B „ M y T' , X t 3R. Fe b B x M 
y T d X' u 3%, (Fe i- a Z a ) b B, M y T' e 
X' Fe b B M ,T d X t X' u 5fi, (F 

e Z a ) b B , M y T' . X t X' u afcOW$« 

[013 *»«^KSttMSf4«lKft-MtI 
[03 3 *^K«4Wa*tt^Kfl^)^*K:*«-4 



[033 



80000 
70000 
60000 

soooo 

J 40000 
30000 
20000 

10000 
0 



O Fe 90 Zr 7 B 3 

A Fe 88.€5 Ct, 1.3S Zr 7 B 3 

□ FBgjNt^BgGa, 

O Fea3 Nb 7 B 9 Ni 1 
^ FeagNbyBgAI, 

O Fe 91 Zr 7 B 2 

X Fe^NbjsZrggBgCu, 

O Fe 73.6 SI 13.5 B 9 Nb 3 Cu 1 



O 
O 



OO 



100 120 140 160 180 200 3Q0 



400 
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[01] 



2.5 



e> 1.5 
X 



0.5 



Fe 88.65 Co 1.35 Zr 7 8 3 



■ *eot *Mii2 
• soot mm 




173 -73 27 127 227 327 427 527 627 727 827 

is m ct> 



[02] 




■ 480-c mt&m 
• soot mt&m 



(72) w&t tim m~ 

$oz&*mm.w®*mmim7*ir 7 jut 

(72) ftm m ms 

jteft«*BBK*s**wri#7# r;ur 



(72)^HJ# 01 A ft£ 

<72)»®t #_L 

Sft*filidi|r*iroilrt*tttt JUrttt* 
11-806 
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131^9-20965 



m&m fit 



